We compared the polynucleotide sequence relationships of three strains of Chlamydia trachomatis of human origin (MRC-1 /G, TW-3, and Lgv), one of murine origin (MoPn), and the MN strain of C. psittaci. The four strains of C. trachomnatis have the same base ratio, about 42.5 moles per cent guanine plus cytosine, which is significantly higher than the base ratio of MN (39.5). Single strands of deoxyribonucleic acid (DNA) fragments of MRC-1/G reassociated with immobilized DNA of TW-3 and Lgv almost as well as with the homologous DNA. The duplexes produced in these reactions were about equally thermostable. On the other hand, reassociations between MRC-1 /G and MoPn involved 60 or 30% of the DNA, depending on the stringency of the conditions for reassociation, and the duplexes were thermolabile. MoPn reassociated only to a very small degree with MN. We also compared glucose catabolism of MRC-l/G, MoPn, and MN under several sets of conditions. These tests failed to reveal any qualitative phenotypic differences among the three strains. It can be concluded that, judging by polynucleotide sequence, the three human strains of C. trachomatis are closely related but appreciably different from a murine strain.
In a previous study of the similarity in polynucleotide sequence of the deoxyribonucleic acids (DNA) of three strains of Chlamydia trachomatis (MRC-1 /G, Cal 1, and TE-55) and two strains of C. psittaci (MN and 5 BC), it was shown that the two species could be clearly separated. DNA strands derived from different species did not form thermostable duplexes. Conversely, when the strains belonged to the same species, binding was almost as extensive as one obtained between homologous strands of DNA (11) . This investigation was undertaken to test further the degree of homogeneity within the species C. trachomatis.
MATERIALS AND METHODS
The following strains were used: C. trachomatis MRC-1 /G, associated with inclusion blennorrhea; TW-3, isolated from a case of trachoma; Lgv, isolated from a case of lymphogranuloma venereum; MoPn, agent of mouse pneumonitis; C. psittaci MN, agent of meningopneumonitis. The origin of these strains was described by Gordon and Quan (6) . Rickettsia akari strain MK (8) , obtained from B. L. Elisberg, 1 From the Bureau of Medicine and Surgery, Department of the Navy, Research Task MR005.05.01-0007B. 2 Permanent address: Institute of Virology, Slovak Academy of Sciences, Bratislava, Czechoslovakia. was used in a control experiment. For the preparation of unlabeled DNA and for suspensions for metabolic studies, the microorganisms were grown in chick embryos and were separated from host components as described previously (16, 17) . Labeled DNA was obtained from microorganisms grown in cultures of monkey kidney cells (LLC-MK2) irradiated 4 to 7 days previously with cobalt-60 (4,000 r) and placed in 2-liter roller bottles. A combination of adenine-8-14C and cytidine-2-14C was added to the cultures 6 to 18 hr after infection, and the chlamydiae were harvested when the host cells began to lyse, usually 72 to 90 hr after infection. The chlamydiae were separated from host components by enzymatic digestion and differential centrifugation.
DNA preparations were extracted and tested for duplex formation on 25-mm nitrocellulose filters (Carl Schleicher & Schuell Co., Keene, N.H.) as previously described (9) . Labeled DNA was fragmented by shearing in a French press at 10,000 psi and was purified by gel filtration through Sephadex G-50 (Pharmacia Fine Chemicals, Inc., Piscataway, N.J.) covered with a thin layer of Dowex-50 resin (Bio-Rad Laboratories, Richmond, Calif. The thermal stability of the DNA duplexes formed on membrane filters was studied by thermal chromatography (3) by using SSC/30 as the diluent. The temperature required to elute one half of the radioactivity was designated Em. Molar per cent guanine plus cytosine (G + C) was calculated from the midpoint of thermal denaturation (Tm) of native DNA dissolved in SSC (13) .
Determinations of CO2 production from 14C-labeled substrates were done as described previously (17) . Each test vessel contained 0.2 to 0. (4) 29 (2) 100 C. psittaci Strain MN. 11 (4) 11 (5) a Data presented are the means. The numbers of determinations are indicated in parentheses.
b Standard error is 2.7. The other standard errors are 1.0 or less.
for MRC-1/G and two other strains of C. trachomatis (11) , but are nevertheless significantly higher than those of the MN strain of C. psittaci.
The reactions between the DNA of these strains are presented in The stability of the DNA duplexes formed at 67 C is depicted in Fig. 1 production from Cl. There is good evidence that, of the two dehydrogenase reactions involving glucose-6-phosphate and 6-phosphogluconate, the second one was rate-limiting. The addition of the first of these two enzymes resulted in reduction of CO2 production, whereas the addition of the second enzyme was greatly enhancing. vidual experiments are shown. They represent CO2 production from C, of glucose, except that the values within parentheses represent total CO2 production. b Following concentrations were used: ATP, 0.005 M; NADP, 0.002 M; hexokinase, 0.5 micromolar unit/ml; glucose-6-phosphate dehydrogenase, 2 micromolar units/ml; 6-phosphogluconate dehydrogenase, 0.24 micromolar unit/ml. After these experiments were completed, it was observed that with the dehydrogenases sufficient ammonium sulfate was introduced (final concentration 0.03 M) to have a slightly detrimental effect on the activities of the microorganisms.
There are quantitative differences among the three chlamydial strains, but their significance is not clear. It is interesting to note that the preparation of MN derived from allantoic cavity, on a protein weight basis, was about fourfold more active than the MN preparations obtained from yolk sac. Purification from allantoic fluid is considerably simpler than from yolk sac, does not involve freezing of the microorganisms, and most likely results in less cell injury. Control preparations consisted of yolk sacs, uninfected and infected with R. akari, and treated by the procedure used for the chlamydial strains. R. akari, like other rickettsiae, does not catabolize glucose (Weiss, unpublished observations The correlation between the relative quantity of DNA reassociated in a heterologous reaction and the thermal stability of reassociated DNA has been studied by several investigators (1, 2, 7, 10). In general, when duplex formation obtained under moderately restrictive conditions (67 C in 3X SSC or 60 C in 0.12 M phosphate buffer) is at least 80%o of the homologous reaction, similar results are obtained under more restrictive conditions (75 C with either salt solution), and reassociated DNA is thermostable. Conversely, when duplex formation at 67 C is <60%, the amount is even smaller at 75 C, and only a portion of this reassociated DNA, if any, is thermostable. The MRC-MoPn reassociations, despite the fact that they involve 60% of the DNA when elicited at 67 C and 30%70 at 75 C, appear to be almost entirely thermolabile. These results suggest that, if MRC-1/G and MoPn have a common ancestor, survival of one or both of these strains in a new host did not depend on the conservation of a significant portion of the original genome.
The metabolic tests illustrated in Table 3 , which indicate considerable phenotypic similarity among MRC-1 /G, MoPn, and MN, are not good indicators of their genotypic differences. It can be similarly implied that the differences in the diseases of trachoma, inclusion blennorrhea, and lymphogranuloma venereum do not reflect the underlying genetic similarity of TW-3, MRC-1/G, and Lgv. It is quite possible that, within certain limits, host and environmental factors, rather than the genetic potential of the infecting chlamydial agent, determine the nature of the disease elicited. This view is supported by the evidence presented by Schachter and Meyer (14) that lymphogranuloma venereum can be associated with either C. trachomatis or C. psittaci.
It is not practical that a new species of Chlamydia be proposed on the basis of our results. Such a proposal can be more appropriately made after it has been demonstrated that several strains resemble MoPn in polynucleotide sequence and that these strains can be differentiated from the other strains of C. trachomatis by relatively simple tests of phenotypic characterization.
